Cytochemical detection of catalase with 3,3'-diaminobenzidine. A quantitative reinvestigation of the optimal conditions.
The influence of various parameters of fixation and incubation upon the oxidation of DAB by catalase have been analyzed. Crystalline beef liver catalase was fixed with different concentrations of glutaraldehyde and peroxidatic activity was determined spectrophotometrically using DAB as hydrogen donor. Although aldehyde fixation appeared to be important in elicitation of the peroxidatic activity of catalase, the final pigment production after 60 min incubation was optimal with the lowest concentration of glutaraldehyde (1%), after the shortest fixation period (30 min), and at the lowest temperature (5 degrees C) tested. Similarly cytochemical studies with rat kidney sections incubated for 10 min confirmed that the staining of peroxisomes in proximal tubules was strongest after the "mildest" fixation conditions. The pH and the temperature of incubation were closely interrelated, so that at room temperature (25 degrees C) the maximal pigment production was obtained at pH 10.5, but incubation at 45 degrees C gave the strongest staining at pH 8.5. The production of pigment increased with higher DAB concentrations which required larger amounts of H2O2 in the incubation medium. Cytochemical studies on renal peroxisomes were in agreement with these biochemical findings. The observations indicate that there are several options for the localization of catalase depending on the fixation and incubation conditions. Hence, these conditions should be selected according to the tissue and the purpose of the study. Examples for such selective applications are presented.